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controller (31) is 
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Air is shunted and supplied to each EGR valve (5a,5b) from the 
downstream side 

of solenoid valve. The distribution resistance of the shunt plate 
(12a,12b) to 

each EGR valve is formed nearly equal. 

USE - For a diesel engine with a supercharger in order to reduce 

the discharge 

of NOx in the exhaust gas. 

ADVANTAGE - As the distribution resistance of each shunt path 
is nearly equal 

and the opening and closing of both EGR valves are performed at 
the same time. 

Generation of transition stage of EGR especially the high 
concentration block 

smoke at the time of OFF state of EGR is performed. 
DESCRIPTION OF DRA WING(S) 

- The figure shows block diagram of the EGR apparatus. (5a,5b) 
EGR valve; (11) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EGR device 
matching with each other the opening/ closing timing of a 
plurality of exhaust gas recirculation(EGR) valves, 
preventing occurrence of high concentration black 
smoke easily produced at EGR transient times, and 
besides, manufactured by a simple structure and at low 
cost by reducing the number of solenoid valves. 
SOLUTION: In this EGR device in which a plurality of 
exhaust manifolds 2a, 2b is formed by being matched 
with the air cylinder group of an engine E and EGR 
valves 5a, 5b performing a valve opening/closing 
operation by air pressure are respectively arranged in 
EGR passages 4a, 4b communicating the exhaust 
manifolds 2a, 2b with an intake passage 1, a solenoid 

valve 11 controlled by an engine controller 31 is arranged in an air piping 13 from an air 
pressure supply source 21, and air is supplied to the EGR valves 5a, 5b by being branched 
on a side further downstream from the solenoid valve 11, and also flowing resistance of 
branch passages 12a, 12b to the EGR valves 5a, 5b is formed approximately equal. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ^ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is EGR equipment which prepared the EGR valve which carries out closing motion valve 
actuation with pneumatic pressure, respectively in the EGR path which is made to correspond to an 
engine gas column group, forms two or more exhaust manifolds, and opens this each exhaust manifold 
and an inhalation-of-air path for free passage, the solenoid valve controlled by the engine controller 
from the source of air pressure supply to air piping -- preparing - this solenoid valve — the downstream 
- shunting — said every ~ while carrying out air supply at an EGR valve - said every - circulation 
resistance of the splitting path to an EGR valve - abbreviation — the EGR equipment characterized by 
forming equally. 

[Claim 2] It is EGR equipment which prepared the multistage type EGR valve which carries out closing 
motion valve actuation with pneumatic pressure at the multistage story, respectively in the EGR path 
which is made to correspond to an engine gas column group, forms two or more exhaust manifolds, and 
opens this each exhaust manifold and an inhalation-of-air path for free passage. From the source of air 
pressure supply through the solenoid valve controlled by the engine controller for every phase for 
closing motion valve actuation of said multistage type EGR valve this solenoid valve - the downstream 
~ branching — abbreviation — the EGR equipment characterized by having prepared the air passage 
which carries out air supply, respectively, and forming it via the splitting path of the same circulation 
resistance at said each multistage type EGR valve. 



[Translation done.] 
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damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a diesel power plant with a supercharger etc., this invention has two or more 
EGR paths connected to an inhalation-of-air path, respectively from two or more exhaust manifolds 
formed corresponding to the engine gas column group, and relates to the EGR equipment which carries 
out switching operation of the EGR valve prepared in each of this EGR path with pneumatic pressure. 
[0002] 

[Description of the Prior Art] In the cure against exhaust gas of engines, such as a diesel power plant, in 
order to reduce the discharge of NOx in exhaust gas, it is known that EGR (exhaust air reflux) which 
stops combustion temperature low and controls generation of NOx by flowing back to inhalation of air 
in a part of exhaust gas which is inert gas is effective, and it is put in practical use widely. 
[0003] Although it is necessary in a diesel power plant with a supercharger to EGR also in a heavy load 
field with many discharges of NOx in order to raise the reduction effectiveness of NOx In the field A 
which engine speeds are a low speed and medium speed, and is shown with the slash of an inside load 
and a heavy load in a high supercharged engine as shown in drawing 5 Since boost pressure (intake 
pressure) Pbm becomes higher than an exhaust pressure Pern, it becomes difficult to carry out recycling 
to an inspired air flow path by making a part of exhaust gas into EGR gas. 

[0004] The artificer etc. examined using the pulsating phenomenon of exhaust gas pressure, in order that 
this EGR might enable it to perform EGR in the difficult field A. Without forming reed valves 7a and 7b 
in the EGR paths 4a and 4b, and worsening [ even if the mean pressure was the boost pressure Pbm> 
exhaust pressure Pern ] combustion of Engine E by pulsation, in this field A, as shown in drawing 7 
since there was a part X shown with the slash which serves as the boost pressure Pb< exhaust pressure 
Pe in instant as shown in drawing 6 , although it was [ every / a short time ], it decided to perform EGR. 
[0005] By arrangement of these reed valves 7a and 7b, the back flow to an exhaust side from the air- 
supply side when becoming the boost pressure Pb> exhaust pressure Pe is prevented, prevention of 
engine performance degradation is aimed at, only when becoming the boost pressure Pb< exhaust 
pressure Pe, reed valves 7a and 7b open, EGR is performed, and reduction of NOx is aimed at. 
[0006] And in this case, only a gas column with the near phase (or phase of inhalation-of-air pulsation) 
of exhaust air pulsation is gathered, and the phase (or phase of inhalation-of-air pulsation) of exhaust air 
pulsation separates a gas column near on the contrary, and it constitutes so that it can make the most of 
each pulsation effect, so that the exhaust air pulsation between each gas column (or inhalation-of-air 
pulsation) may not offset each other. 

[0007] In a serial 6-cylinder case, as shown in drawing 7 , an exhaust manifold 2 is specifically divided 
into two by the front 3 cylinder and the back 3 cylinder. In order to form two or more exhaust manifold 
2a, 2b, the EGR valves 5a and 5b, EGR coolers 6a and 6b, and reed valves 7a and 7b, respectively, to 
constitute two EGR paths 4a and 4b and to carry out closing motion valve actuation of each EGR valves 
5a and 5b Air supply is carried out from the sources 31 of air pressure supply, such as an air tank, to the 
air cylinders 9a and 9b of the EGR valves 5a and 5b. 

[0008] By this EGR system, in the field A of drawing 5 which was not able to perform EGR at all until 

now, 10% or more of EGR rate can be acquired now, and NOx can be sharply reduced now. 

[0009] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/30/04 



Page 2 of 4 



[Problem(s) to be Solved by the Invention] However, if solenoid valves 51a and 51b are formed in every 
each EGR valve 5a and 5b like drawing 7 in order to carry out ON/OFF control of the air supply to these 
EGR valves 5a and 5b For the variation in the speed of response of solenoid valves 51a and 51b, or the 
variation of the die length of the air piping 42a, 43a, 42b, and 43b The speed of responses of the EGR 
valves 5a and 5b differ respectively, and, but the problem with the same timing of the output of the 
closing motion valve actuation signal of the engine controller 31 that the timing of the switching 
operation of the EGR valves 5a and 5b will differ arises. 

[0010] Therefore, it becomes impossible to control the EGR valves 5a and 5b of each network by the 
same timing, and EGR cannot be smoothly performed to suitable timing. In a transition stage which 
turns off EGR in the time of acceleration of increase of an engine load etc. especially, since the timing in 
the network of another side worsens even if the timing of one network is good, EGR cannot be stopped 
to the suitable timing for both network coincidence, but the amount of EGR(s) becomes superfluous, 
combustion gets worse, and there is a problem of generating a high-concentration black smoke. 
[001 1] When solenoid valves 51a and 51b are moreover formed to each EGR valves 5a and 5b, 
respectively, the number of solenoid valves will increase, the case where EGR valve 5Aa of a multistage 
type and 5Ab are especially used like drawing 8 — each multistage type EGR valve 5 ~ many solenoid 
valves 51 which serve as a number which multiplied the number of EGR valve 5Aa and 5Ab(s) by the 
number of air cylinders since the number of air cylinders prepared in Aa and 5Ab increases - Aa, 51Ab, 
51Ba, and 51Bb are needed. Therefore, since not only the rise of an initial cost but an EGR system 
becomes complicated, problems, such as complicated-izing of maintenance / check activity and a rise of 
a failure rate, arise. 

[0012] The place which it was made in order that this invention might solve an above-mentioned 
problem, and is made into the purpose can make in agreement the timing of closing motion of two or 
more EGR valves, can prevent generating of the high-concentration black smoke which is easy to 
generate in the transition stage of EGR, and is to offer the EGR equipment [ that it is structurally simple 
and low cost ] which decreased in number the number of solenoid valves moreover. 
[0013] 

[Means for Solving the Problem] The EGR equipment for attaining the above purposes It is EGR 
equipment which prepared the EGR valve which carries out closing motion valve actuation with 
pneumatic pressure, respectively in the EGR path which is made to correspond to an engine gas column 
group, forms two or more exhaust manifolds, and opens this each exhaust manifold and an inhalation-of- 
air path for free passage. While forming the solenoid valve controlled by the engine controller in air 
piping from the source of air pressure supply, shunting by the downstream from this solenoid valve and 
carrying out air supply at said each EGR valve, it is characterized by the formed thing on which 
abbreviation etc. spreads circulation resistance of the splitting path to said each EGR valve. 
[0014] Moreover, the EGR equipment in the case of holding the multistage ceremony EGR It is EGR 
equipment which prepared the multistage type EGR valve which carries out closing motion valve 
actuation with pneumatic pressure at the multistage story, respectively in the EGR path which is made to 
correspond to an engine gas column group, forms two or more exhaust manifolds, and opens this each 
exhaust manifold and an inhalation-of-air path for free passage. From the source of air pressure supply 
through the solenoid valve controlled by the engine controller for every phase for closing motion valve 
actuation of said multistage type EGR valve this solenoid valve - the downstream — branching - 
abbreviation — it is characterized by having prepared the air passage which carries out air supply, 
respectively, and forming it via the splitting path of the same circulation resistance at said each 
multistage type EGR valve. 

[0015] the abbreviation about this splitting path, although it can form by the same circulation resistance 
meaning forming the part circulation way which makes timing of a response of an EGR valve the same, 
and usually using air piping of the same die length by the same tube diameter When air piping of the 
shape of the diameter of said, ** length, and isomorphism is difficult, change a path and die length, an 
orifice is prepared, or the bending section is prepared, air piping which can take the same response 
timing is formed, and each of this splitting path consists of relation, such as a layout of the perimeter of 
an engine. An experiment, count, etc. can determine this air piping. 

[0016] Since according to the above configuration the response of each EGR valve, i.e., the timing of 
closing motion, is in agreement since closing motion valve actuation is carried out with the same 
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solenoid valve via the splitting path of the same circulation resistance, and EGR of each network is also 
performed to the same timing, smooth EGR is performed and generating of a black smoke is controlled 
also in a transition stage. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. The EGR equipment concerning this invention is made to correspond to this divided gas 
column group, and forms two or more exhaust manifold 2a and 2b while the phase of inhalation-of-air 
pulsation gathers only a near gas column, carries out the group division of the gas column by the front 3 
cylinder and the back 3 cylinder and divides it into two or more gas column groups closely [ the phase 
of exhaust air pulsation ] so that EGR may be made to the maximum using each pulsation effect of 
exhaust air and inhalation of air as shown in drawing 1 . 

[0018] And this each exhaust manifold 2a, 2b, and the inhalation-of-air path 1 are connected at the EGR 
paths 4a and 4b, and the EGR valves 5 a and 5b and EGR coolers 6a and 6b in which closing motion 
valve actuation is carried out by the pressurization air Ac supplied to each of these EGR paths 4a and 4b 
from the sources 21 of air pressure supply, such as an air tank, are prepared, respectively. 
[0019] moreover, while forming reed valves 7a and 7b in each EGR paths 4a and 4b, opening the EGR 
valves 5a and 5b and performing EGR According to the differential pressure of the exhaust pressure Pe 
and boost pressure Pb which are rippled, respectively, reed valves 7a and 7b open and close, when it is 
the exhaust-pressure Pe> boost pressure Pb, it opens and EGR is performed, and on the contrary, at the 
time of the exhaust-pressure Pe< boost pressure Pb, it constitutes so that the valve may be closed and the 
back flow of the new mind Ai may be prevented. 

[0020] And as shown in drawing 1 and drawing 2 , the solenoid valve 1 1 controlled by the engine 
controller 31 which considers an engine engine speed Ne, the engine accelerator opening Acc, etc. as an 
input from the sources 21 of air pressure supply, such as an air tank, to the air piping 13 is formed. And 
it branches by path 12c of the downstream from this solenoid valve 1 1, the splitting paths 12a and 12b 
are formed, and the EGR valves 5a and 5b are connected more to the air cylinders 9a and 9b for carrying 
out closing motion valve actuation to the EGR valves 5a and 5b at a detail, respectively. 
[0021] Furthermore, abbreviation etc. spreads and forms circulation resistance of these splitting paths 
12a and 12b. the abbreviation about these splitting paths 12a and 12b, although it can form by the same 
circulation resistance meaning forming a splitting path which makes the same timing of a response of 
the EGR valves 5 a and 5b, and usually using air piping of the same die length by the same tube diameter 
Change a path and die length, an orifice is prepared, or the bending section is prepared, and when air 
piping of the shape of the diameter of said, ** length, and isomorphism is difficult, it constitutes from 
relation, such as a layout of the perimeter of an engine, so that the same response timing can be taken. 
An experiment, count, etc. can determine each dimension, a configuration, etc. of air piping which 
constitute each of these splitting paths 12a and 12b. 

[0022] Since ON/OFF control of the supply of the air which carries out switching operation of the EGR 
valves 5a and 5b is carried out via the same splitting path 12a of circulation resistance which is the same 
solenoid valve 11, and 12b according to the EGR equipment of the above configuration, the closing 
motion control of both EGR valves 5a and 5b can be carried out to the same timing, and generating of 
the high-concentration black smoke at the time of the transition stage of EGR, especially OFF of EGR 
can be prevented. 

[0023] moreover, the EGR equipment in the case of holding the multistage ceremony EGR is shown in 
drawing 3 and drawing 4 as - instead of [ of the above-mentioned EGR valves 5a and 5b ] - 
multistage type EGR valve 5Aa and 5Ab - preparing - the object for closing motion valve actuation of 
this multistage type EGR valve 5 Aa and 5 Ab - each - the following air supplies are performed to 
cylinder 9Aa and 9Ab. 

[0024] As opposed to the 1st air inlet ports 91a and 91b first - each ~ every which performs the lst-step 
switching operation of cylinder 9Aa and 9Ab — Air passage 12Ac is branched. 1st solenoid- valve 1 1A 
controlled by the engine controller 31 from the source 21 of air pressure supply to air passages 14 and 
13A - preparing - this 1st solenoid- valve 1 1A - the 1st of the downstream - abbreviation — the 1st of 
the same circulation resistance - minute circulation way 12Aa and 12Ab are prepared, and it connects 
with the 1st air inlet ports 91a and 91b, respectively. 

[0025] As opposed to the 2nd air inlet ports 92a and 92b moreover - each - every which performs the 
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2nd-step switching operation, cylinder 9Aa and 9Ab, — Air passage 12Bc is branched, another 2nd 
solenoid- valve 1 IB controlled by the above-mentioned engine controller 31 from the source 21 of air 
pressure supply to air passages 14 and 13B - preparing - this 2nd solenoid- valve 1 IB - the 2nd of the 
downstream — abbreviation — the 2nd of the same circulation resistance — minute circulation way 12Ba 
and 12Bb are prepared, and it connects with the 2nd air inlet ports 92a and 92b, respectively. 
[0026] and the solenoid valve same in the case of the EGR valve which carries out switching operation 
on a multistage story further and the same abbreviation - the splitting path of the same circulation 
resistance is prepared further, and it connects with the air inlet port of each air cylinder. 
[0027] [ when using multistage type EGR valve 5 Aa and 5Ab according to the EGR equipment which 
has the multistage type EGR valve of the above configuration ] closing motion of multistage type EGR 
valve 5Aa and 5Ab for every phase by same 1st solenoid- valve 1 1 A or 2nd solenoid- valve 1 IB and the 
1st of the same circulation resistance - minute circulation way 12Aa, 12Ab, or the 2nd - since it 
controls via minute circulation way 12Ba and 12Bb, the closing motion control of multistage type EGR 
valve 5 Aa and the 5Ab can be carried out to the same timing. 

[0028] Therefore, since the number of the solenoid valves in EGR equipment can be lessened while 
according to the EGR equipment of such structures being able to carry out the closing motion control of 
the EGR valve to the same timing and being able to control generating of a black smoke, the structure of 
EGR equipment can be simplified and low cost-ization can be attained. 
[0029] 

[Effect of the Invention] Since ON/OFF control of the supply of the air which carries out switching 
operation of the EGR valve is carried out via the splitting path of the same circulation resistance which 
is the same solenoid valve according to the EGR equipment of this invention as explained above, the 
closing motion control of the EGR valve can be carried out to the same timing, and generating of the 
high-concentration black smoke at the time of the transition stage of EGR, especially OFF of EGR can 
be prevented. 

[0030] Moreover, when using a multistage type EGR valve, since ON/OFF control of the closing motion 
of the EGR valve for every phase is carried out via the splitting path of the same circulation resistance 
which is the same solenoid valve, the closing motion control of the EGR valve can be carried out to the 
same timing. Since the number of solenoid valves can moreover be lessened, the structure of EGR 
equipment can be simplified and low cost-ization can be attained. 



[Translation done.] 
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